Amino acid residue L112 in the ACTH receptor plays a key role in ACTH or α-MSH selectivity.
The adrenocorticotropic hormone (ACTH) receptor, known as the melanocortin-2 receptor (MC2R), plays a key role in regulating adrenocortical function. MC2R is a subtype of the melanocortin receptor family and ACTH is only agonist for MC2R. Our previous result indicates that ACTH1-17 is the minimal peptide required for MC2R activation but DPhe7-ACTH1-17 has no activity at MC2R. In this study, we examined the molecular basis of the MC2R responsible for ligand selectivity using ACTH analogues and MC2R mutagenesis. Our results indicate that substitution of the 3TM of the MC2R with the corresponding region of the MC3R switches DPhe-ACTH1-17 from no activity to agonist. Further experiment indicates that substitution of the amino acid residue leucine to isoleucine in 112 (L112I) of the 3TM of the MC2R changes both DPhe-ACTH1-17 and ACTH1-15 from no activity to agonists. Surprisingly, mutation L112I switches α-MSH from no activity to agonist, suggesting that this residue plays a key role at MC2R for ligand ACTH or α-MSH selectivity.